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Physical and Emotional States as Memory-relevant
Factors: Cognitive Monitoring by Young Children
Donald s. Hayes, L. Carol Scott,
Bruce E. Chemelski, and Janelle Johnson
U niversity of M aine
The Flavell ( 1981) model o f cognitive monitoring and melamnemonic development was tested by fou r experime nt s conducted to determine whether young
children (a) recognize that mood, fatigue, and fear are va riables that in fluence

learn ing, and (b) se lf- monitor their ow n inte rnal states and adju st their study behavior when tired or sad. In Experiment 1, presc hoolers viewed drawings of the

sa me child studying in djffe re nt ph ysica l o r e motional stales and judged which
co ntext represe nted easier learning. Most children viewed both mood and fatigue as memory releva nt factors, correct ly indicating that stu dying is easier
whe n one is happy or alert. In Experiments 2 through 4, happiness or sadness
and fatigue or nonfatigue were evoked in preschoolers, who then scheduled a
se lf· learning session. Preschoolers more freq uently delayed their own learning
when sad or tired, suggesting cognitive monit oring of interna l states in a lea rning
context.

Cognitive monitoring has been recognized as an important process in many do mai ns of human behavior. For example, in his model
of metacognitive deve lopment, Flavell (1981 ) assumed that monitoring of internal experiences provides one of several mechanisms for
cognitive growth. Likewise, linguists (e.g., Garvey, 1984) have suggested that monitoring plays an important role in th e verbal and social
development of young children.
Although monitorin g is assumed to be of theoretical importance,
the full range of contexts in which it occurs in young children is far
from establish ed. Research on this issue, however, has demonstrated
that preschool and kind ergarten children monitor co mprehension difficulties during play in familiar settings {Revelle, Wellman, & Karab en-
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ick, 1985; 5hultz & Cloghesy, 1981 ) and during referenti al communicat ion (Beari son & Levey, 1977; Patterson, Cosgrove, & O ' Brien,
1980). Likew ise, monitoring has been shown to occur w ithin certain
memory paradigms, as indicated by children reporting feeling-ofkn owing experiences (Cultice, Sommerville, & Wellman, 1983; W ell man, 1977) or termin ating search endeavors (Kobasigawa, 1983). Alternately, deficiencies in th e process have been report ed when you ng
children are required to monitor th e effectiveness of vari o us learning
strategies (Bisan z, Vesonder, & Voss, 1978; M as ur, Mcintyre, & Flavell, 1973) or recogni ze verbal ambiguity in unfamiliar situations (M arkman, 1977). Although these findings suggest that even 3-year-old
children monitor (Revell e et aI. , 1985), researchers have overl ooked
two important contexts in whi ch the process may also occur: mo nitoring of one's emo ti onal and physica l states.
Within th e rea lm of learning and memory, it is well establi shed
that certain physical and emotional states affect children's behavior.
For exa mple, Hill (1972) reported a seri es of studies in which high
levels of fear and anxiety retarded the rate at w hich children acq uired
new information . Likewise, Masters, Bard en, and Ford (1979) fo und
young children 's level of retention to be lower when subjects were in
a negati ve rath er than positive mood . Finally, research on massed
practice has demonstrated that fatigue interferes with the establishment of new associations in seria l and paired-associate learning (Do usa jh, 1957; Underwood , 1961).
Surprisingly little is known, however, about the degree to which
young children are aware of th ese effects or can monitor their own intern al states and adjust activiti es to co mpensa te for the negative im pact eac h may have on behavior. In studi es of metam emory, researchers (Wellman, 1977, 1978; Yuss en & Bird, 1979) have verified
that preschool children view certain task factors (e.g., noise or
amo unt to learn) as memory-relevant va riables. But to o ur kn owledge, no one has studied the person variables (Flavell, 198 1) of fatigu e, mood, or fear/ anxiety. Perhaps th e closest investigatio n of this
type was report ed by Taylor and Harri s (1983). who fo und that 7yea r-o ld children beli eve th at their own happy experience s will be
easier to remember than sad ones. This finding, however, does not
demonstrate that younger children rea li ze that fear, fatigu e, or sadness generally will retard learning in a vari ety of situations. Because of
the lack of research in thi s area, and beca use of the theoretica l importance th at monitoring is assumed to play in metacognitive development (Flave ll, 198 1), a seri es of studi es were con ducted to learn more
about its operation in conjunction with va ri o us physical and emoti onal states.
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EXPERIMENT 1
The first experiment was des igned to determin e whether young
children manifest metacognitive awareness that mood, fatigue, and
fea r/ anxiety are all factors which influence memory. In parti cular, we
w ished to assess whether they recognize that memorizati on is more
di fficult w hen one is sad, afraid, or tired . Because previous research
(W ellman, 1977, 1978) has demo nstrated that awareness of the relati on between memori za ti on and certai n task vari ables (e.g., distraction or amo unt to learn) is established by 3 to 4 years of age, a preschool sample was selected for use in thi s study.

Me thod
Task and pretesting.

As adapted from W ellman (1977), th e major task involved presenting pairs of line drawings of the sa me child
studying in contexts that di ffe red in term s of o nly o ne dim ension.
Each subject then judged w hich situati on wi thin th e pair was "easier," or w hether the depicted situati o ns were the "sa me" in diffi culty.
Thu s, to be incl uded in the sample, children first had to demonstrate
comprehensio n of the concepts same and easier during two pretest ing trials. Th ese trials were nearl y identical to those used by W ellman
(1977). They involved aski ng potential subjects to judge w hether it
was easier fo r a chil d, depicted throwin g a ball , to hit a large than
small target; but the same in difficulty to hit a constant size target.
Subjects. Of 29 children between 3 and 5 years of age w ho
were pretested, 24 children (mean CA = 49.2 months, SO = 8.3
months) comprehended both pretestin g concepts and served as subjects. All child ren were enrolled in the Chil d Stud y Center at the U niversity of M aine.
Tes ting procedures. Immediately following pretesting, seven
tes t trials were admi nistered in one of two random orders, with two
pictures presented on each trial. The drawings were identical w ithin a
pair, except fo r one difference specific to the fo llowing dimensio ns:
mood (sad vs. happy facial expressio n), fa tigue (tired vs. alert body
posture and fac ial expression), fea r (a nxious vs. ca lm expression and
body posture), distraction (quiet vs. noisy study cond itions), amo unt
(seven vs. two study pictures), weight (fat vs. thin child studying), and
clo thing (striped vs. polka-dotted shirt). The latter fo ur dim ensio ns
were incl ud ed to replica te and provide continuity wi th prior research
of th is type (Wellman, 1977, 1978).
A narration describing the key d iffe rence between the pictures
comprising each pair accompa nied the drawings. The experim enter
also pointed to the major difference between the pictures as th ey
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Table 1. N umber of Child re n Choosi ng Easier Learning Co ntext: Ex peri ment 1

Dimension
M ood

Level Chosen as Easier

Fatigue

Happy
Tired

17
4

Sad

Same in Difficulty

7

Polka- D ot

7

0
1
7
0
2
11

Fal

6

3

Fear

Afra id

8

Alert
Ca lm

Amount

Fe w

17

Many

7

Distracti on

Q uiet

19

Noisy

3

Clothing

Striped

6

W eight

Thin

IS

19
9

were described verbally. Subjects were reminded o n each trial that
th e depicted child was trying " to learn the names of these pictures so
he or she can remem ber them later. " The term s calm and alert were
clarified with the phrases not afraid and no t tired. Children indica ted
th eir choices by eith er stating that the pictures were the same in difficulty or by poi nting to the easier situati on, and then they were as ked
to explain th eir choices imm ediately after they made each selection.

Results and Discussion
For each dimension, children could pick o ne item as eas ier, or
implici tl y assert the fac tor to be irrelevant by judgi ng both situati ons
to be th e same in d ifficulty. The distribution of children' s choices for
each of the seven dimensions are presented in Table 1. As is apparent
in th e table, nearl y all of the children correctl y viewed mood and fatigue as memory-releva nt fa ctors, wh ereas judgments regarding fea r
were less accurate.
Stati stica l analyses of the trends in Ta ble 1 revealed that significantly more children recognized that memori za tion would be easier
when happy than sad, ;(2(1) = 4.16, P < .05, and w hen alert rather
than tired, X2(1) = 9.87, P < .01. It was not the case, however, that
most children correctl y viewed fea r as a memory-relevant variable,
;(2(2) = .25, P < .80. In fact, children split evenly in suggesting that
memori zati on would be easier w hen not afraid than w hen fearful. In
accord wi th previous findin gs (W ellman, 1977, 1978), most children
indicated that learnin g would be easier w ith few rather than many
items, ;(2( 1) = 4.16, P < .05, and in a quiet rather than a no isy room,
X2( 1) = 11 .6, P < .01. That subjects chose few rather than many
items demonstrates that they were not just choosing the positive exemplar w ithin each pair. Less accurate judgments were o btained fo r
th e irreleva nt dimensions, w ith children divided evenly in their
choices fo r clothing, and w ith most children suggestin g that fat people would have a more difficult time memorizing than wo uld thin
peo ple, ;(2(1) = 3.86, P < .05 .
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EXPERIMENT 2
Although the results of Experiment 1 demonstrated that young
children recognize that mood and fatigue influence learning, a second
important issue was whether they monitor their own intern al states in
terms of these two factors. To our knowledge, no o ne has investigated preschool children' s self-monitoring of physical or emotional
states. Certainly, parental reports of exhausted preschoolers resisting
bedtime suggest that such monitoring is not widespread. Alternately,
research reviewed ea rli er (Cuitice et aI., 1983; Revelle et aI., 1985)
suggests th at cognitive monitoring by preschoolers does occur in
other contexts.
Because young children's monitoring of physi cal and emotional
states has yet to be demonstrated, and beca use such intern al experiences have great impact on a range of cognitive behaviors (see Hill,
1972 ; Masters et aI., 1979; Underwood, 1961 ), a second experim ent
was conducted. Its purpose was to determin e w hether preschoolers
who are sad or fatigued monitor their internal states and more frequently choose to defer the onset of a learning task than do those
w ho are happy or less tired.
Method
Subjects. Forty-eight children between 3 and 5 years of age
(mean CA = 50.4 month s, 50 = 7.7 months) served as su bjects. Each
was enrolled in the Child Stud y Center at the University of Maine or
in a local daycare center. None of the subjects had participated in
previous resea rch of this type.
Task and conditions. The task involved providing children with
the opportunity to learn the words and movements to a new fingergame (Tap at th e Door), either immediately or after a delay period.
Ju st prior to making this decision, the children experienced one of
four independent conditions designed to establish a high versus low
level of fatigue or a happy versus sad emotional state.
Stair climbing provided the basis for varying fatigue. In the high
fatigue condition, children accompanied an experim enter up and
down four full fl ights of stairs (composed of 66 steps and one wheelchair ramp) in order to feed a pet pigeon that was ho used on the top
fl oor of their preschool building. Each child also carri ed a 6-po und
bucket of bird feed to make the task more tiring. By contrast, those
children assigned to the low fatigue condition merely carri ed an
empty bucket while accompanying the experimenter to a room adjacent to th eir classroom in order to feed the bird, that is, they climbed
no stairs and engaged in no apparent strenuous activity.
Two add itional conditions were designed to establish eith er a sad
or a happy emotional state in the children. The verbal mood induc-
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tion procedure used by Moore, Underwood, and Rosenhan (l 973)
was employed for thi s purpose. For a peri od of 60-s, children in the
happy condition describ ed and thought about things that made them
very happy, whereas those in the sad treatm ent thou ght abo ut and
described sad thin gs.
Tes ting procedure. For the fati gue manipulati on, 24 children
were taken individually from their classroom and invited to help feed
the school' s new pet pigeon. They were randomly assigned to either
th e high or low fa tigue conditio n and th en they accompanied the experimenter as he or she directed feeding. Using a yoked-control proced ure, children in the two co nditio ns were matched on th e amount
of time spent wi th the experim enter prior to making th e imm ediate/
deferred learning cho ice. To occupy the time that fatigued subjects
spent climbin g stairs, children in the low- fat igue condition helped the
experim enter was h and dry th e pigeon' s food dish before feeding the
bird. Following feeding, children in both groups returned to the entra nce of their classroom and were to ld they needed to learn the
move ments to the fi nger game for future group activities in their
schoo l. (Finger games comprised a norm al part of the children's music
curri culum .) Th en they were asked if they wanted to learn th e movements " now or do you wa nt to wa it until later?" Each child was also
asked to ju stify hi s or her choice verbally; hidden mi crophones recorded all responses.
The remaining 24 children were randomly assigned to one of the
two mood inducti on treatments. Children were tested ind ividually in
a research area near their classroom. During mood inductio n, if a
chil d strayed from relating the req uired positive or negati ve content,
he or she was reminded to talk only about sad or happy thin gs. Immed iately following mood inducti on, each child was given th e choice of
lea rnin g the finger game ri ght away o r later, w ith thei r rationales for
either choice tape recorded for later analysis.

Results and Discussion
Fa tigue conditions. Ch ildren in th e fa ti gue conditio ns spent
about 7 min (M = 6 min, 54 s) with the experim enter pri or to making
th eir lea rning choices. Alth ough no independent assess ment of fatigue level was taken, 6 of the 12 subjects in the high fatigue condi tio n spontaneously made statements such as " These sure are long
stairs," " Th is bucket is getting heavy," or " I'm getting tired," as they
accompanied th e experim enter up and down the stairs.
The major dependent meas ure was the number of subjects w ho
chose immediate versus delayed learning. Tabulati on revea led that
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none of the non fa tigued preschoolers chose a delayed learning experi ence, whereas 58% of the fatigued sample (i.e., 7 children) deferred
learnin g. Thi s difference represents a significant conditio n effect. X'( 1)
~ 9.88, P < .0 1. Because subjects in the two conditions presumably
differed only in term s of their level of fa tigue, the finding demonst rates that young children self- monitor their own physica l states and
alter future behavioral cho ices accordingly. To o ur knowledge, thi s is
the first report of its type w ith children w ho are thi s young.
Inspectio n of the children's explanati ons for their choices revealed that fo ur of th e seven subjects w ho made delayed choices alluded to fa tigue as a bas is fo r th eir decisio n (e.g., " I'm ju st too tired
ri ght now"). The remaining children offered uninfo rm ative justi fications (e.g., " I don't kn ow," " I just wa nt to").
Emotional state conditions. Contrary to expectatio ns, all of the
children w ho experi enced sad mood inductio n chose th e immed iate
learnin g alternati ve, as d id all but one of the children in the happy
condi tion. Hence, no evidence was obtained that suggested the preschoolers mo nitored their emotional states. Verbal just ificatio ns for
these choices were generally uninfo rmati ve. M oreover, the content of
some of th e experiences related as sad d uring mood ind uction d id not
always seem negati ve in tone. Thus, it is unclear how different the
two conditio ns rea lly were at the end of mood ind uction.

EXPERIMENT 3
Although findings from Experiment 1 ind ica te that preschoolers
recognize that fatig ue can retard lea rn ing in others, and although results from Experim ent 2 suggest that yo ung children monitor their
own physica l states and alter their subsequent behavior accordin gly,
neither data set unequi vocally demonstrates that preschool children
who are tired base learn ing deferrals on an awa reness that fa tigue retards memoriza tio n. Although the deferral data, in our judgment,
strongly suggest the occurrence of cognitive mo nitoring, it is possible
that young ch ildren may be used to resting whenever they rea lize that
they are tired, regardless of w hether a learning task is pending.
To explore fu rther w het her children's metacognit ive knowledge
predisposes differential learnin g choices under different levels of fatigue, a third experiment was conducted. Its design was similar to the
previo us study except that recognition questions, w hich tapped pote ntial awareness of the relatio n between fatigue and learnin g, were
ad ministered. In add ition, a more thorough eval uation of physical
state was incl uded to ensure that the two grou ps of children actually
diffe red in th eir level of fa tigue.
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Me th od
Subjects. Parti cipants were 24 children between 4 and 5 years
of age (mean CA = 53 .4 months, SO = 4.7 months) . Th e children
were enrolled in the Child Stud y Center at the University of M aine,
and none had parti cipated previously in research of thi s type.
Ma terials and task. Because th e Child Stud y Center moved to a
new one-story building between Experim ents 2 and 3, an alternate
method of induci ng fatigue had to be develo ped . An exercise record,
" Go You Chicken Fat, Go," was selected fo r use. The record contai ned li vely music, w ith an animated narrator verbally directing a sequence of vigorous exercises (e.g., running in place, kn ee bends). In
previous years, th e record had been used as a large-gro up activity in
th e Center and preschoo lers had commented about feeling tired after
co mpleting its exercises.
Testing procedure. Children individ ually accompanied a research assistant to a testing area and were aSSigned randomly to a fatigue or a nonfa tigue co nditio n. As a check on fati gue level (see
Wade, Janke, Stern, & Lipsitt, 196 1), th e pulse rate of all subj ects was
measured both pri or to and after the fo llowing interpolated acti vities.
Children in th e fa tigue treatment completed the exercises directed by
the Chi cken Fat record. Nonfati gued children merely listened to th e
Ch icken Fat record, w hile they helped the experim enter put away a
group of light-weight, plastic blocks.
Immediately aft er the interpolated acti vity (and as they were having th eir pulse remeasured), children were asked if they fe lt tired.
They were told then that they needed to learn a nursery rh yme for a
large-group acti vity to be held in school o n the foll owing day. They
were asked, " Do you wa nt to learn it now or do you want to learn it
later?" Those w ho req uested deferred learnin g then were asked if
they wanted to wait " because it's hard to learn w hen you are tired
(not tired) or because you need to rest?" Those subjects w ho requested immediate learnin g were asked if they wanted to learn the
poem " now because it's easy to learn when you are not tired (tired)
or so you won' t have to do it later?" A lternati ves w ithin each questi on
were administered in a co unterbalanced manner acro ss su bjects. As
in Experim ent 2, the amount of time spent w ith the experim enter
prior to selecting a learning sessio n was matched between the two
conditions.
Results and Discussion
Physical state analyses. Wh en asked, all 12 child ren in the fati gue
cond ition said they were tired at the end of th e exercise session,
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w hereas none of the non fatigued subjects said they were tired. Moreover, subjects in the fatigue condition showed an increase in pulse
rate from preexercise (M ~ 89.2) to postexercise (M ~ 104.3). This
increase was in contrast to the relatively consta nt pretest (M ~ 87.8)
to posllest (M ~ 87.0) pulse rate observed in the non fatigu e conditi on. Th e postactivity pu lse rat e differed significantly, 1(11) ~ 8.52, P
< .01, between the two treatments. Hence, both the verbal report
and the physiological meas ure of fatigue suggest that the children in
the high-exercise condition were more tired than those in the no nexercise group.
Monito ring analys es. In their learning choices, 8 of the 12 fatiguecondition subjects chose delayed learning, whereas on ly 1 of the 12
nonfatigu ed children did so. As in Experiment 2, this co ndition difference in choice type was significant, X2(1) ~ 8.67, P < .05, indicating
that children may monitor th eir physical states and alter their behavior accordingl y.
Metacognitive analyses. Of the 8 fatigu ed ch ildren who chose
delayed learnin g, 88% (i .e., 7 subjects) justified their choice by indica ting that it is difficult to learn while tired. A one-tailed binomial test
(p < .05) revealed this difference to be significant. That most of the
fatigued children explained their choice in term s of the re lati on between fatigue and learning is in accord with the not ion that meta cognitive knowl edge, in conjunction with cognitive mo nitorin g of fatigue,
predisposed the greater frequency of deferred choices. Of the 11
nonfatigued subjects who chose immediate learnin g, 0 said th ey just
did not want to do it later, whereas 5 said they thought they would
learn beller whi le not tired. This difference in choice selecti on was
not significant (one-tailed binomial, p < .90)

EXPERIMENT 4

The results from Experiment 2 offer no evidence that preschoolers monitored their emoti onal states prior to sched uling the learning
session . It is possible, however, that such monitoring did occur, but
that the negati ve mood that was induced was not strong enough to
warrant deferred learnin g. In short, the mood of the positive- versus
negative-set ch ildren may not have differed greatly at the end of induction . Because no secondary check on the po larity of affect was
taken, this possibility could not be evaluated. It is also possible that
children in the negative mood condition viewed the proposed learning experien ce as something that would be fun, and therefore selected immediate learning in order to cheer them selves up.
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Experim ent 4 was cond ucted to examine both of these possibilities, as well as to re-examine whether cognitive monitoring of emotional state occurs in young subjects. A more systematic technique for
mood induction was developed and secondary checks on the emotional state of subjects were included. As in Experiment 3, a recognition test was administered to eva luate the degree to which metacognitive awareness of the relation between mood and learning might
influ ence subjects' choices.

Method
Subjects.

Twenty-four children between 4 and 5 years of age
(mea n CA ~ 55.6 months, SO ~ 5. 1 months) served as su bjects. All
were enrolled in the Child Study Center at the University of Maine,
and none had participated previously in research of thi s type.
Materials and task. A revised tech niqu e for mood induction was
developed to ensure that the experience was predominantly positive
or negat ive in tone. It involved presenting stori es describin g sad or
happy events. A shortened version of The Tenth Good Thing About
Barney (Viorst, 1978), which describes a child' s reaction to the death
of a cat, was used to induce a sad emotional state. In previous years,
thi s book had been read during story time at the Child St udy Center
and many children had commented about how sad they felt about
Barney. A story entitled, " The Happy Cat," which describes how
much fun it is to own a pet, was writt en to evoke a good mood. The
two stories were equated for lengt h, with an approximate delivery
time of 3.1 min .
To minimize the rol e of verbal skill needed to describe emotio nal
states, a recognition question (i.e., "Do you feel happy or sad?" ) was
admi nistered at the end of each story. Immediately thereafter, children were told that they needed to learn thei r phone number as part
of an ongoing Self-help Program in their school. They were given the
choice of learning it " now" or " later. " Those who chose deferred
learning then were asked if they w ished to delay learning because
" it's hard to lea rn when you' re sad (happy) or so you can do something that will make you happier?" Those who sa id they wanted to
learn immed iately were asked if they wanted to do so because " you' ll
do a good job while you' re happy (sad) or so you don' t have to do it
later?" For both situations, the ord er of offering alternatives was cou nterbalanced across subjects .
Tes ting procedure. Children were taken individually to a research room and rando mly assigned to either the sad or happy story
condition. As an add itional check on emotional state, children' s facial
expressions were videotaped through a one-way mirror while each
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story was read. The experim enter had been trained to read the story
in either a gay and cheerful manner or in a somber and melancholy
style. The experim enter was well practiced, so that readi ng time was
eq uivalent across the two conditions. A live recitati on was chosen in
preference to a tape recorded one to better mai ntain subjects' attention. Following each rendition, the questions described earli er were
asked. Q uesti ons were repeated as necessary to ensure that children
understood each alternative.
Tape analysis. To determine whether children differed in emotional state just prior to learning, two ind ependent coders used a
modified version of the Ekman, Friesen, and Ellsworth (197 1) technique for rating the affective content of facial expression from the videotapes. The ratings were based on facial expressio n during the last
30 s of mood induction for each subject. As described by Ekman et al.
(1971), emotional state was judged in terms of the intensity of expression and frequency of occurrence during the rating period. Ratings
were made on a 5-point scale, with category labels of very happy (5),
happy, (4), neutral (3), sad (2), and very sad (1). For each subject, one
overall rating for the entire 30-s period was generated by each coder.
Both of the coders were naive regard ing the subjects' cond ition assignment, as well as the purpose of the study. Intercoder agreement,
as measured by Cohen's Kappa, was .79 and .84 for the sad and
happy conditions, respectively.

Results and Discussion
Emotional state analyses. The mea n overall ratin gs of fac ial expression were 4.27 and 1.66 for subjects in the happy and sad conditions, respect ively. These scores represent a signifi cant condition diffe rences in rated mood, 1(22) = 9.96, P < .01. When asked, all of the
children in the happy conditio n sa id they felt happy and 9 of those in
th e sad treatment said they felt sad. Two of the remaini ng subjects
said they did not know how they felt and the other subject sa id she
felt " okay." Overall, the inducti on procedure appears to have had the
intended effects on emotional state. '
Monitoring analyses. When asked w hen they would prefer to
learn their telephone number, 9 children in the happy condition requested immediate learning, w hereas the remaining 3 children chose
a delayed session. This trend was reversed in the sad cond ition, wi th
2 ch ildren req uesting immediate learnin g and 10 subjects chOOSing
a delayed session. This conditio n difference was significant, X2( 1)
= 6.04, P < .05, indica tin g that (with a stronger method of mood in duction than that used in Experiment 2) emoti o nal state does influ ence yo ung children's preferences fo r when a learning sessio n should
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begi n. Most importantly, these data indi ca te that preschool children
may monitor th eir emoti onal states and adj ust subseq uent behavior as
a result of that process.
Metacognitive analyses. In response to th e fOll ow- up quest ions,
8 of the 9 happy subjects who chose immediate learning (i.e., 89%)
sa id they did so beca use they thought they would do a good job
wh ile happy. The remaining happy child sa id he picked imm ediate
learning so he would not have to do th e tas k later, w hich a one-tailed
binomial test revea led to reflect a significa nt difference (p < .02). This
justi fica ti on of the predominate choice made by happy subjects is in
accord with the notion that metacognitive knowl edge influenced
their behavior.
For th ose children who chose deferred learning, 6 of the 10 sad
subjects ju stified th eir choice on the grounds that it is hard to learn
w hile sad. Th e remai ning four subjects said they wanted to do something that made them happier. Although in the predicted directi o n,
thi s difference is not significa nt (one-tailed bino mial, p < .90).

GENERAL DISCUSSION
Two general concl usions are supported by the findings of these
studies. Fi rst, it appears that children as you ng as 3 possess metacognitive awareness that internal states represe nting fa tigue and mood
ca n affect the ease w ith wh ich new informa tion is acq uired. Second,
th e data are consistent w ith the notio n th at you ng children monitor
th eir own phys ica l and emotional states, and th en make decisions for
future activities based on the outcome of that monitorin g process. To
our knowl edge, none of these findin gs have been reported previously.
As demonstrated in Experim ent 1, preschoolers not only recognized that mood and level of fatigu e in fluence learn ing, but also correct ly indicated the component of each factor (e.g., sadness vs. happiness) that is associated w ith most effi cient memoriza tion . Beca use
transient states represent a ca tegory of informatio n in the Flavell
(198 1) model of metacognitive development, these find ings add to
the store of such knowl edge that young children appear to possess.
The children' s recognition that mood and fatigue influ ence learn ing also fit s well w ith a noti on proposed by W ellman (1977) in explanati on of w hy certain fa ctors are perceived as memory- relevant before oth ers. Basica lly, W ellman has suggested that children become
fa miliar with the effects of certain variables in nonlearning situations,
then use that understanding to med iate metamnemonic judgments.
Pres umably, children become familiar w ith the effects of fatigu e and
sadness ea rl y in li fe, encountering fatigu e on a nightly basis. Several
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invest igators (Borke, 1971; Poche, Brouwer, & Swearin ger, 1981) suggested that young children may experi ence fear less freq uently than
other emot ions and, as a conseq uence, they are less aware of its general effects. Such differences in familiarity may explai n why fear" unlike mood and fatigue, was not perceived as a memory-relevant factor
in Experim ent 1.
For the behavioral measures, the results of Experiments 2, 3, and
4 demonstrated th at preschoolers chose to defer their own learning
w hen tired or sad, which suggests self-monitoring of transient states. It
is difficult for us to posit mechanisms other than self-mo nitorin g that
could have produced th e conditi on differences in deferred lea rnin g,
given that, even after random ass ignment to conditions, subjects were
matched on a number of potentially confo unding variabl es (e.g.,
amount of time spent with the experim enter, the general nature of interpolated acti vity, background music w ithin the exercise context).
Somethin g predisposed ch ildren to behave differently in the vari ous
cond itions, w hich di ffe red only in terms of the respective physical or
emotional state that was induced. Our judgment is that children recognized fa tigue or sad ness, and then altered their behavior accordingly. Without such recogniti on (whi ch presumably entailed some
level. of monitoring), subjects would not have shown the diverging
pattern of deferred-learning choices that was obtained . It is important
to note th at " performance" data of this type represents, accordin g to
Revelle, Wellman, and Karabenick (1985), strong evidence of mo ni toring in preschool ch ildren, because verbal-judgmental tasks typi cally involve levels of abstractio n or casual attribu tions that are too
difficult for young subjects.
Revelle, Wellman, and Karabenick (1985) also suggested two additional criteri a th at must be met to infer th at monitoring has transpired. The first is that the situation and materi als used to assess its
occurrence be familiar to the subjects tested. The oth er is that the
dependent measure be capable of differentiating monitoring fro m
other ongoi ng processes (e.g., attention seeking). Fortu itously, ou r
data are stron g on both points. Substantial care was taken in Experiments 2, 3, and 4 to select learning materi als and interpolated activi ti es th at were highly similar to those normally enco untered by the
children (e.g., finger games similar to those used for their music training, exercise record s actually used in past years to promote physical
development, nursery rh ymes to be learned for the day' s large group
activity) . In short, th e data were collected in con texts and with materials that were highly fa miliar to the children. Secondly, it is the difference in behavioral choices between conditions, not the occurrence
of an ongoing activity, that provided th e basis for inferring self-monitoring. Thus, because evidence of cognitive monitoring has not been
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co nsistentl y reported with young children, findings fro m thi s investigation help elucidate the range of contexts in which it does occur in
young children.
What is less clear from this research is the degree to which the
conditio n differences in learnin g choices were based on metamnemonic awareness of the relation between memorizatio n and the effects of physical and emotional states. On the positive side, a majority
of children in both Experiment 3 and Experim ent 4 chose the metamnemonic altern ative as their explanation for w hy th ey preferred delayed or immed iate learning. This finding is in accord with the notion
that comprehension of a metacognitive principle predisposed the behav ioral choice. On th e other hand, when given freedom to express
kno wledge of th e rel ation between learnin g effi cacy and physical or
emotion al state, only 4 of the 7 subjects who deferred lea rning in Experiment 2 did so. Obtaining a justifica ti on of this type by means of
an open -ended question may simply be too diffi cult fo r preschoolers,
given their limitati o ns in verbal skill. It is also possible, however, that
th e two-choice recognition format used in Experiments 3 and 4 may
be " putting words in children' s mouths" by pointing out a relation
that they had not previously considered . For th ese reasons, it remains
unclear w hether knowledge of the metamnemonic principle served
as the major determinant of the behavioral choices obtained . Altho ugh th e children's responses to the recognition questions are consistent w ith this notion that it did, repli cati on of thi s finding with alternate and multiple methodologies is needed before a firm conclusion
on the issue can be drawn. For example, including a wider range of alternati ves in the forced choice format (e.g. , " Beca use you don't feel
like doing anyt hing right now") might clarify whether children are
rea ll y basing decisions on a metacognitive principle. Likewise, the
ge nera lit y of the behavioral findings may warrant additional study,
w ith co nsideration of whether similar processes occur under natural
conditions (e.g., before bedtime, in the classroom).
REFERENCES
BEARISON, O. J" & LEVEY, l . M . (1977). Children 's comprehension o f referential communication: D ecoding am biguous messages. Child Development, 48, 7 16-720.

BISANZ, G. L. , VESONDER, G. T" & VOSS, ). F. (1978). Knowledge of one's own responding and the relation of such knowledge to learn ing. Journal of Experimental

Child Psychology, 25, 116-128.
BORKE, H . ( 197 1), Inte rpe rso nal percepti on of yo ung child re n: Egoce ntrism o r empathy? Developmental Psychology, 5, 263- 269.

CULT1CE, ). C" SOMMERVILLE. S. C , & WELLMAN. H . M. (1983). Preschoolers'
memory monit oring: Feeling of knowing judgments. Child Development, 54,
1480- 1486.

Cognitive M onitoring

487

DOUSAJH , N. l. (1957). Th e effect o f pauses on the rate of lea rning. Education and
Psychology, 4, 34- 43.
EKM AN , P., FRIESEN, W . V., & ELLSWORTH , P. (1971). Emotion in the human face:
Guidelines for research and integration of findings. New York: Perga mon.
FLAVEl L, J. H. (1981). M etacognition and cognitive monitoring: A new area of cogni tive-developmental inquiry. In E. M . Hetherington & R. D. Parke (Eds.), Contemporary readings in child psychology (pp. 11 9- 207). New York: M cGraw -HilI.
GARVEY, C. J. (1984). Children's talk. Ca mbridge, MA: Harva rd University Press.
HILL, K. T. (1972 ). An xiety in the evaluative context. In W . W . Hanup (Ed.), Young
child (pp. 24- 48). W ashington, DC: National Association for th e Educati on o f
Young Children.
KO BAS IGAWA, A. (1983). M onitoring retrieval processes by young children. Journal of
Genetic Psychology, 142, 259- 269 .
MARKMAN, E. (1 977 ). Reali zing that yo u don 't understand: A preliminary investiga ti on. Child De velopment, 48, 989 - 992 .
MASTERS, J. C , BARDEN, R. C, & FORD, M . E. (1979). Affecti ve states, express ive
beha vior, and learning in children. Journal of Personality and Social Psychology,

37, 380- 390.
MASUR, E. F., M c i NTYRE, C W ., & FLAVElL, J. H . (1973 ). Developm~ nta l changes in
apportionment of study time among items in a mult i-trial free recall task. Journal of
Experimental Child Psychology, 5 1, 237- 246.

MOORE, B. 5.. UNDERWOOD, B., & ROSENHAN , D. L. (1983). Affed and altrui sm.
Developmental Psychology, 8, 99 - 104.
PATTE RSON, C J.. COSG ROVE, I. M ., & O ' BRIEN, R. G. (1980). Nonverba l indicants
of com prehension and noncom prehension in children. Developmental Psychology, 16, 38- 48 .
POCHE, C , BR OUW ER, R., & SWEARI NG ER, M . (1981). Teaching self-protection to
yo ung children. Journal of Applied Behavioral Analys is, 74, 169 - 172 .
REVELLE, G. L. , WELLMA N, H. M .. & KARABENI CK, I. D . (1985). Comprehension
monitoring in preschool children. Child Development, 56, 654 - 663.
SHULTZ, T. R., & CLOG H ESY, K. (1981). Development o f recursive aw areness o f in tenti on. Developmental Psychology, 17, 465 - 471.
TAY LO R, D. A. , & HARRI S, P. l. (1983). Knowl edge of the link betwee n emotion and
memory among normal and maladjusted boys. De velopmental Psychology, 19,

832 - 838.
UNDERWOO D, B. J. (1961). Ten yea rs of massed practice on distri buted practice. Psychological Review, 68, 229- 247.
VIORST, J. (1978) . The ten th good thing about Barn ey. New York: Atheneum Press.

WADE , E. A .. JANKE, l. l. , STER , R. M ., & UPSln, P. D . (1961). Vigilance, fa tigue,
and stress in air surveillance (Tech. Rep. No . ESO- TR- 61 - 26). Tufts University, Institute for Psyc hological Research.
WEL LMAN, H. M . ( 1977). Preschoolers' understanding of memory-relevant variables.
Child Development, 48, 1720- 1723.
W EL LM AN, H. M . (1978). Knowledge of the intera ction of memory va riables : A developmental study of melamemory. Developmental Psychology, 14, 24- 29.
YUSS EN, S. R., & BIRD, E. (1979). Th e development of metacognili ve awa reness in
memory communication and attention. Journal of Experimental Child Ps ycho logy,

28, 300- 3 13.

